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REFERENCE:  Technical  Report  N-49,  The  Rational  Threshold  Value 

(RTV)  Technique  for  the  Evaluation  of  liepional  Eevtumir 
Impacts 


Please  take  a few  minutes  to  answer  the  questions  below,  tear  out 
this  sheet,  and  return  it  to  CERE.  As  a user  of  this  report,  your 
customer  comments  will  provide  CERL  with  information  essential  for 
improving  future  reports. 

1.  Does  this  report  satisfy  a need?  (Comment  on  purpose,  related 
project,  or  other  area  of  interest  for  which  report  will  be  used.) 


2.  How,  specifically,  is  the  report  being  used?  (Information 
source,  design  data  or  procedure,  management  procedure,  source  of 
ideas,  etc.)  _ 


3.  Has  the  information  in  this  report  led  to  any  quantitative 
savings  as  far  as  man-hours/contract  dollars  saved,  operating 
costs  avoided,  efficiencies  achieved,  etc.?  If  so,  please 
elaborate.  


4.  What  is  your  evaluation  of  this  report  in  the  following  areas? 

a.  Presentation:  . 

b.  Completeness:  

c.  Easy  to  Understand:  

d.  Easy  to  Implement:  
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e.  Adequate  Reference  Material: 

f.  Relates  to  Area  of  Interest; 

g.  Did  the  report  meet  your  expectations?  

h.  Does  the  report  raise  unanswered  questions?  

i.  General  Comments  (Indicate  what  you  think  should  be  changed  to 

make  this  report  and  future  reports  of  this  type  more  responsive  to  your 
needs,  more  usable,  improve  readability,  etc.)  


5.  If  you  would  like  to  be  contacted  by  the  personnel  who  prepared 
this  report  to  raise  specific  questions  or  discuss  the  topic,  please 
fill  in  the  following  information. 

Name:  

Telephone  Number;  

Organization  Address;  


6.  Please  mail  the  completed  form  to: 

Department  of  the  Army 

CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORY 
ATTN:  CERL-SOI 
P.O.  Box  4005 
Champaign,  IL  61820 
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THE  RATIONAL  THRESHOLD  VALJE  (RTV) 
TECHNIQUE  FOR  THE  EVALUATION  OF 
REGIONAL  ECONOMIC  IMPACTS 


1 INTRODUCTION 


Background 

The  passage  of  the  National  Environmental  Policy  Act  (NEPA),‘  gen- 
erated a renewed  interest  in  the  modeling  of  environmental  phenomena. 
Many  experts  believed  that  models  would  solve  the  complex  problems  of 
environmental  analyses.  However,  these  models  have  frequently  fallen 
short  of  their  proponents'  optimistic  expectations.  Often,  this  failure 
can  be  related  to  the  final  interpretation  of  the  model  output.  One  of 
the  requirements  of  environmental  impact  analysis  is  determining  the 
significance  of  impacts.  Model  output  alone  cannot  address  this 
requirement;  some  criterion  or  "yardstick"  is  first  necessary. 

CERL  researchers  involved  in  the  development  of  the  Economic  Impact 
Forecast  System  (EIFS)*  identified  this  problem  in  the  economics  area. 
Estimated  changes  in  business  volume,  income,  employment,  etc.,  were 
provided  by  the  EIFS  model,  but  no  analysis  tool  for  evaluating  model 
output  was  provided.  This  weakness  especially  created  problems  in  the 
economics  area,  where  changes  in  business  volume  are  often  presented  in 
millions  of  dollars.  To  the  user,  these  figures  seem  quite  significant; 
however,  to  the  economist,  their  relationship  to  the  local  economy  in 
aggregate  would  be  used  to  evaluate  model  output.  The  problem  was  per- 
plexing and  the  model  development,  following  a traditional  scientific 
path,  had  failed  to  address  this  aspect  of  user  need.  Therefore,  it  was 
necessary  to  develop  a systematic  approach  for  determining  a rational 
threshold  value  (RTV)  for  economic  and  related  social  impacts. 


Objecti ve 

The  objective  of  this  study  was  to  develop  an  RTV  technique  or  a 
criterion  for  determining  "significance"  of  impact  for  economic  and 
related  social  impacts  resulting  from  Army  military  activities. 


National  Environmental  Policy  Act  of  1969,  83  Stat.  852,  42  USC  4321 
et  seq.  (January  1970). 


* A computerized  system  which  calculates  the  economic  impacts  on  a 
specific  region  of  a new  military  project  or  action. 


Approach 

The  requirements  for  adequate  socioeconomic  analysis  were  reviewed, 
based  on  historical  precedents  and  on  the  knowledge  of  civilian  and  DOD 
scientists  familiar  with  NEPA,  economic  impact  analysis,  and  subsequent 
court  interpretations.  Groups  of  socioeconomic  elements  were  then  con- 
densed into  a smaller  number  of  "indicator"  variables,  based  on  sci- 
entific prediction  capabilities  and  the  availability  of  sufficient  data. 
A method  for  conducting  temporal  analysis  of  the  indicator  variables  was 
developed,  and  a study  of  the  effects  of  this  technique  on  hypothetical 
Dull  actions  was  undertaken.  This  report  summarizes  the  results  of  this 
development  and  analysis. 

^de  of  Technology  Transfer 

The  RTV  technique  has  been  incorporated  into  EIFS  and  DA  Pam  20U-2, 
Economic  Impact  Forecast  System — Description  and  User  Instructions , 
will  be  revised  accordingly. 
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2 IDENTIFICATION  OF  THE  NECESSARY 
ELEMENTS 


Consultation  with  practicing  regional  economists,  environmental 
analysts,  environmental  lawyers,  and  DOD  personnel  produced  the  follow- 
ing list  of  socioeconomic  elements: 

I.  Change  in  business  volume 
?.  Change  in  personal  income 

J.  Change  in  employment 

4.  Impact  on  local  government  revenues  and  expenditures 

5.  Changes  in  income  and  employment  distribution 
b.  Impact  on  local  housing 

/.  Impact  on  regional  econoatic  stability 
H.  Impact  on  local  school  systems 
9.  Impact  on  local  government  bond  obligations 
ID.  Change  in  population 
11.  Change  in  welfare  and  dependence 
\2.  Change  in  social  control 
13.  Aesthetic  consideration. 

This  list  of  elements  indicates  those  considerations  which  have 
been  controversial  with  respect  to  DOD  problems'  » ’ in  the  socioeconomic 
area.  Many  are  broadly  defined  and  nebulous,  while  others  are  easily 
defined  and  relatively  easy  to  address.  Subsequent  sections  of  this 
report  define  these  individual  elements,  clarify  their  importance, 
explain  their  military  relevance,  and  otherwise  indicate  their  meanings. 


^ "Hrecki nridge  et  al.,  vs  Schlesinger,"  U.S.  District  Court,  Eastern 
District  of  Kentucky,  No.  75-100  (October  31,  19751. 

“McDowell  vs  Schlesinger,"  U.S.  District  Court,  Western  District  of 
Missouri,  Western  Division,  No.  75-CV-234-W-4  (vlune  19,  1975). 
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Change  in  Business  Volume 

Business  volume  is  an  indication  of  a region's  local  aggregate 
economic  activity.  As  used  in  EIFS,"  it  is  the  total  dollar  flow  of  the 
four  major  sectors  of  a local  economy;  the  wholesale,  retail,  manu- 
facturing, and  services  sectors.  As  indicated  previously,  this  number, 
in  terms  of  dollars,  can  be  quite  large.  The  19/i'  business  volume  fig- 
ures for  some  representative  DA  installation  regions  are  as  follows: 


Instal lation 

Counties  in 
the  Region 

1972  Values 

Fort  Bragg,  NC 

10 

$2,783,328,000 

Fort  Benning,  GA 

11 

1 ,644, 50b, 000 

Fort  Bliss,  MM 

4 

1 ,490,959,000 

Fort  Campbel 1 , KY 

10 

590,504,000 

Fort  Sam  Houston, 

TX 

8 

3,075,644,000 

Fort  Monroe,  VA 

11 

2,958,373,000 

Fort  Riley,  KS 

8 

528,286,000 

One  could  surmise 

qui  te 

accurately  that  a 

1 arge  change  i n i 

activity  would  be  required  to  affect  the  figures  shown  significantly. 
Changes  in  total  business  volume,  although  often  large,  should  not  be 
viewed  and  evaluated  in  the  absence  of  data  which  can  effectively  estab- 
lish some  perspective.  The  identified  impact  can  be  quite  large,  since 
impacts  are  traced  through  the  various  sectors  and  the  "multiplier" 
effect  is  measured.  However,  this  "multiplier"  phenomenon  is  considered 
in  the  definition  of  total  business  volume;  hence,  resultant  changes, 
put  in  perspective,  can  have  remarkably  small  impacts  on  business  volume 
in  the  aggregate. 


4 

R.  0.  Webster,  et  al.,  F.i'onomic'  Jmpcu't  For'n'at^t  Sjn'trm:  Pt'p('r‘ip- 
tion  and  I'am  inai  ruattonp.  Technical  Report  N-2/ADAU271 39  (Construc- 
tion Engineering  Research  Laboratory  [CERLl,  vlune  197b). 
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Change  in  Total  Personal  Income 

Income  includes  wages  and  salary  Income  for  work  performed  as  an 
employee  during  a specified  time.  Changes  in  income  may  result  from 
changes  in  the  quantity  of  work  performed  or  products  sold,  or  from 
changes  in  the  price  of  labor.  DOD  activities  affect  personal  income 
through  the  direct  addition  or  removal  of  income  and  through  the 
resulting  secondary  effects  on  DOD-dependent  labor  services.  This 
effect  can  be  brought  about  by  changes  in  the  number  of  salaries  or  wage 
earners  as  well  as  by  the  alteration  of  activity  levels.  For  example, 
the  reduction  in  personal  income  at  a facility  could  be  effected  through 
either  a reduction  in  the  number  of  employees  or  a reduction  in  the 
number  of  hours  worked  per  employee. 


Change  in  Employment 

As  in  the  case  of  income,  the  effects  of  DOD  action  on  employment 
can  take  two  forms:  (1)  number  of  employees,  or  (2)  work  effort  per 
employee.  Therefore,  employment  can  be  measured  in  two  ways:  (1) 
number  of  employees,  and  (2)  total  employment  in  man-years.  These  two 
measures  are  different,  and  conversion  between  the  two  systems  is  not 
simple.  The  difference  in  the  two  concepts  is  significant,  particularly 
with  respect  to  local  controversy.  In  the  latter  case,  an  aggregation 
occurs,  allowing  the  consideration  of  both  full-time  and  part-time 
employees.  Considering  these  various  levels  of  definitions,  it  can 
easily  be  seen  that  a reduction  in  500  man-years  of  employment  will  not 
culminate  in  500  unemployed  persons.  The  effects  of  DOD  actions  on 
employment  are  similar  to  those  of  income.  The  direct  impact  produces 
the  total  effect  and  can  be  viewed  as  a "multiplier"  or  "ripple"  phenom- 
enon. 


Impact  on  Local  Government  Revenues  and  Expenditures 

Revenues  for  the  operation  of  local  governmental  functions  will 
normally  fall  into  one  or  more  of  the  following  categories:  property 
taxes,  sales  taxes,  income  taxes,  and  state  or  Federal  aid.  The 
importance  of  each  revenue  category  is  dependent  on  the  county  or  munic- 
ipal government  selected.  Real  estate  or  property  taxes  are  the  most 
commonly  discussed  method  of  providing  revenues  for  local  governments. 
Normally,  real  property— land,  housing,  or  businesses--is  assessed,  or 
an  appraisal  of  its  value  is  performed.  This  appraisal  is  usually  less 
than  the  actual  market  value,  the  ratio  being  set  by  law  in  many  cases. 
The  property  tax  rate  is  then  applied  to  the  assessed  value,  and  the 
appropriate  taxes  collected. 


13 


Federal  facilities  are  exempt  from  local  real  property  taxation. 
This  exemption  can  certainly  be  viewed  as  a reduction  in  the  total  tax 
base  of  the  community.  However,  since  no  revenues  are  directly 
received,  the  opening  or  closing  of  a facility  has  no  impact  on  local 
real  property  revenues. 

Sales  tax  revenues  are  dependent  on  retail  sales  receipts. 

Although  the  sales  tax  is  often  viewed  as  a state  tax,  the  county  or 
municipal  governments  are  rebated  a certain  portion  of  the  sales  tax 
revenues  for  local  governmental  operation.  Often,  food  items  and  simi- 
lar necessities  are  exempted  from  sales  tax  collection.  The  operation 
has  a significant  effect  on  sales  tax  revenues  through  the  direct  pur- 
chases of  taxable  goods  by  employees  and  any  portion  of  economic  activ- 
ity in  the  retail  sales  sector  which  can  be  taxed. 

Income  tax  revenues  are  directly  related  to  personal  income.  Local 
income  taxes  are  sometimes  added  to  Federal  and  state  income  taxes  to 
provide  additional  local  revenues.  DOD  activities  affect  the  income  tax 
category  of  revenues  through  the  impact  on  total  regional  personal 
income. 

State  and  Federal  aid  provide  additional  revenues  for  local  govern- 
ments. Although  much  of  this  category  is  actually  a rebate  of  taxes 
originally  collected  locally,  in  many  cases,  the  impact  can  be  substan- 
tial. Perhaps  the  most  important  DOD-related  form  of  aid  is  the  aid 
given  to  schools  to  support  the  education  of  dependents  of  military 
employees.  Frequently,  the  support  of  education  under  this  program  can 
be  substantial.  The  removal  of  these  funds  can  often  have  a severe 
detrimental  impact  on  the  affected  region.  For  this  reason,  programs  to 
insure  the  gradual  reduction  of  support  over  time  are  available  for 
implementation. 

Local  governmental  expenditures  cover  such  services  as  schools, 
utilities,  and  services.  Schools  are  usually  designed  to  accommodate  a 
specified  number  of  students.  Fluctuations  in  this  level  of  activity 
can  be  a severe  problem.  Utilities  such  as  sewer,  water,  streets,  and 
lighting  are  often  designed  for  a certain  population  level  or  activity 
pattern.  DOD-related  changes  can  alter  the  designed  load,  and  therefore 
affect  how  efficiently  these  services  are  used.  This  lack  of  efficiency 
can  be  a serious  problem  in  instances  where  a large  capital  investment 
has  been  made  and  the  people  necessary  to  pay  for  the  investment  through 
use  of  its  services  are  gone. 
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changes  in  Ijicome  and  tinplo^mont  Distnihution 

Both  income  and  employment  can  he  mea«;urod  in  aggregate  tenns. 
Although  this  method  is  much  easier  to  implement  when  assessing  impacts, 
potential  shortfalls  can  occur.  In  the  aggregate  form,  no  measure  of 
the  distribution  is  available.  Most  of  the  employment  or  income  distri- 
bution may  be  contained  in  only  a few  sectors  of  a local  region.  This 
implies  a trt'mendeus  dependence  on  these  few  sectors.  An  obvious  exam- 
ple is  the  agricul tural ly-based  economy.  As  revenues  in  this  sector 
fluctuate,  service  industries  based  on  this  sector  also  fluctuate.  If 
an  economy  were  DOD'service  oriented,  those  services  would  fluctuate 
with  installation  activity  fluctuations.  Income  distribution  measured 
according  to  percentage  distribution  can  indicate,  to  some  extent,  the 
region's  stability. 


ljn£a c t 0 n Local  Rousing 

A region's  housing  market  is  a good  indicator  of  the  area's 
economic  well-being.  While  increases  in  housing  property  value  can  be 
attributed  to  both  inflation  and  increased  demand,  the  demand  factor  is 
most  susceptible  to  DOO-related  activities.  Both  an  increase  in  an 
installation's  construction  activity  and  a greater  number  of  personnel 
living  off  base  can  increase  the  demand  for  housing.  In  the  former 
case,  the  demand  is  often  of  short  duration,  lasting  only  as  the  workers 
reside  in  the  area;  in  the  latter  case,  the  demand  is  long  term  only  if 
the  additional  personnel  continue  to  reside  in  the  community.  Reduc- 
tions in  activity  almost  always  affect  the  demand  negatively.  These 
impacts  may  occur  only  in  certain  subregions  of  the  community,  or  they 
may  be  distributed  throughout  the  community,  depending  on  the  distribu- 
tion of  affected  DOD  personnel. 


ljii£a£t  on  Regional  ^conomic;^  Stjibilit^ 

When  a local  economy  is  based  primarily  on  a small  number  of 
economic  sectors,  an  unhealthy  dependence  on  these  sectors  is  estab- 
lished. As  the  primary  movers  of  the  local  economy,  their  business 
cycles  can  dictate  the  condition  of  the  regional  economy.  Diversity  is 
the  key  to  eliminating  these  effects.  If  a DOD  action  eliminates  one 
principal  sector  (in  many  cases,  the  military  sector  itself),  the  elimi- 
nation reduces  the  diversity  and  adversely  affects  the  region's  sta- 
bility. 
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Impact  on  Local  School  Systems 

Schools  are  a form  of  governmental  service.  The  purely  economic 
ramifications  of  school  impacts  can  be  handled  as  an  impact  on  the  local 
government's  expenditure  and  revenue  balance;  however,  the  social  rami- 
fications can  require  a very  different  approach.  DOD  dependents  may 
differ  to  some  degree  from  their  peers  in  a local  school  system.  These 
differences  may  be  attributable  to  their  possible  increased  mobility, 
different  value  systems,  and  different  home  environments  (i.e.,  living 
on  base  as  opposed  to  the  civilian  off-base  community).  These  social 
ramifications  required  additional  study. 


Impact  on  L ocal  Government  Bond  Obligation s 

Often,  local  communities  will  accept  the  "status  quo"  as  a per- 
manent situation.  As  a result,  financial  obligations  in  support  of 
schools,  utilities,  and  other  municipal  projects  are  often  easily 
obtained.  When  this  "status  quo"  is  interrupted,  as  in  the  case  of  DOD 
reductions,  a heavy  burden  can  be  placed  on  the  community  which  can 
create  a tremendous  amount  of  controversy. 


Change  in  Population 

Population  changes  can  have  both  social  and  economic  ramifications. 
Changes  in  the  social  strata  because  of  the  removal  of  people  who  com- 
prise a large  portion  of  a leadership  element  or  because  of  changes  in 
local  institutions  or  organizations  are  examples  of  social  change 
brought  about  by  population  change.  Population  changes  often  accompany 
or  trigger  the  impacts  on  local  government  (for  example,  impacts  on 
schools),  and  changes  in  property  values. 


Change  in  Welfare  and  Dependency 

The  welfare  and  dependency  agencies  assist  individuals  or  families 
who  are  temporarily  unable  to  provide  for  themselves,  such  as  the 
unemployed.  Agencies  that  provide  such  services  are  supported  by  local 
and  state  taxation,  grants  from  other  governmental  levels,  and  private 
charitable  organizations.  Changes  in  DOD-related  employment  and  income 
directly  affect  the  operation  of  these  processes. 
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C ht^ngei  n _^qc  1 Cqn  t ro 

Social  control  includes  such  services  as  law  enforcement,  court 
activities,  and  related  actions.  If  the  number  of  military  and  associ- 
ated personnel  increases,  there  will  be  a greater  demand  for  social  con- 
trol services. 


Aesthetic  Conside r at i o ns 

Ihe  economic  and  social  well-being  of  a region  is  often  indicated 
through  somewhat  nebulous  aesthetic  qualities.  A region  suffering 
reductions  in  economic  vitality  is  often  characterized  by  vacant  build- 
ings, high  unemployment,  and  other  factors  which  tend  to  promote  a bad 
concept  of  the  community  to  prospective  businesses  or  residents.  While 
hard  to  define,  the  general  atmosphere  and  aesthetic  appearance  of  a 
community  are  indicative  of  such  a situation. 

These  elements  represent  those  agreed  upon  by  personnel  familiar 
with  NEPA  and  recent  controversial  court  actions  related  to  OOR  mission 
changes  and  realignments.  Consideration  of  these  elements  would  insure 
the  proper  environmental  analysis  of  socioeconomic  impacts  connected 
with  ROD  actions.  Although  closely  related  and  mutually  dependent, 
these  factors  are  all  individually  important  when  assessing  the  mag- 
nitude of  proposed  ROR-related  changes. 
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J IDENTIFICATION  OF  THE  RTV  TECHNIQUE 


Hasis  for  Development  of  Indicators 

To  assess  the  "significance"  and  derivation  of  rational  threshold 
values,  the  list  of  eletnents  provided  in  Chapter  2 must  be  reduced  to 
insure  that  the  RTV  technique  is  an  efficient  tool.  Assessment  can  be 
based  on  the  following  considerations. 

• ’ ! t u of  Foy’ooat^t  iruj  Trohniquro 

Regional  economics  is,  at  first  glance,  a very  quantitative  sci- 
ence. The  overall  accuracy  of  state-of-the-art  forecasting  techniques 
is  still  subject  to  controversy,  even  among  prominent  practitioners. 
Elements  used  to  evaluate  predicted  impacts  should  be  chosen  so  as  not 
to  imply  an  accuracy  that  is  not  available.  Once  an  indicator  variable 
is  selected,  some  assurance  of  the  ability  to  estimate  that  variable  is 
essential.  If  no  measurement  can  be  assured,  standards  of  evaluation 
are  not  useful. 

Avo' I ohrl  it  u of  Fyjta  to  Adoquotol  u Addyopp 
Idotitifiod  Pyohl om 

Given  that  sufficient  analysis  procedures  exist,  the  availability 
of  adequate  data  to  drive  the  predictive  system  should  also  be  assured. 
The  analysis  or  estimation  of  regional  economic  change  can  be  divided 
into  three  stages;  data  acquisition,  impact  estimation,  and  impact 
evaluation.  The  RTV  value  itself  can  be  used  in  the  latter  stages,  and 
many  techniques  can  be  chosen  to  address  the  middle  stage;  however,  the 
data  acquisition  stage  is  often  the  limiting  factor.  The  best  predic- 
tive technique  cannot  be  used  if  its  data  requirements  are  unreasonable. 

i'l'.’ Copt  of  Fff.'ot'Vo  inipl  omontat  ion 

The  three  phases  of  economic  analysis  must  be  combined  into  one 
systematic  tool.  The  resource  requirements  of  the  total  tool  must  be 
low  enough  to  insure  that  it  can  be  used  in  daily  operations.  The  cost 
of  its  implementation  is  directly  related  to  the  data  requirements,  the 
sophistication  of  the  subsystems,  and  the  number  of  indicator  variables. 


Selection  of  Pt~e1 1 mi  nary  Indicators 

Following  the  establ i stwient  ot  these  considerations  as  prime  fac- 
tors in  developing  the  RTV  systtMn,  elements  were  consolidated  as  shown 
in  Figure  1. 

The  development  of  the  preliminary  scheme  shown  was  predicated 
principally  on  the  considerations  of  predictive  capability,  data  avail- 
ability. and  relative  cost. 

Changes  in  business  volume,  employment,  personal  income,  and  popu- 
lation are  the  indicators  for  these  elements;  however,  population  is 
also  an  indicator  for  other  significant  impacts  or  elements,  as  shown  in 
Figure  1.  1 he  heavy  dependence  on  population  of  these  variables  is 
based  principally  on  the  role  of  a population  shift  in  significantly 
changing  them.  Any  impacts  on  the  four  variables  indicated  (local  gov- 
ernment revenues  and  expenditures,  local  housing,  local  school  systems, 
and  local  bond  obligations)  would  be  accompanied  and  probably  driven  by 
a population  change.  Other  problems  which  might  materialize  without  the 
population  change  (for  example,  if  employment  were  reduced)  are  still 
addressed  by  remaining  variables:  welfare  and  dependency,  social  con- 
trol, employment  and  income  distribution,  etc. 


Ana  lysis  of  Selected J ndicators 

After  the  eltmients  or  indicators  were  selected,  a means  of  analyz- 
ing them  was  required.  Since  some  change  in  a DOD-related  activity 
would  be  the  basis  for  using  the  RTV  technique,  a reasonable  approach 
seemed  to  be  analyzing  historical  changes.  An  analysis,  both  in  a tem- 
poral and  spatial  sense  would,  to  some  extent,  indicate  a region's  fluc- 
tuating trends.  Since  temporal  data  is  normally  the  series  used  for 
this  type  ot  analysis,  fluctuation  of  the  variables  over  time  was 
selected  as  the  analysis  element. 

Figure  2 generally  indicates  the  type  of  analysis  which  can  be 
made,  the  curved  line  indicates  the  normal  type  of  growth  which  can  be 
seen  on  the  majority  of  plots  for  any  community.  As  shown,  a straight 
line  can  be  drawn  between  the  final  and  starting  points  of  the  growth 
curve.  This  has  an  averaging  effect  and  tends  to  indicate  very  clearly 
the  type  of  fluctuation  exhibited  by  the  community  under  study.  Figure 
J is  an  additional  visualization  of  the  fluctuation,  deviations  from 
the  average  are  plotted.  For  example,  if  a growth  of  i percent  were 
shown  in  a time  interval,  and  the  average  rate  were  b percent,  a nega- 
tive 2 percent  would  be  plotted.  If  a growth  rate  in  excess  of  the 
average  were  shown,  a positive  deviation  would  be  indicated.  The  con- 
cept is  simply  based  on  the  creation  of  a "yardstick"  against  which  a 
specified  change  may  be  compared,  thus  establishing  some  perspective. 


Indicators 


Elements 


Change  in  Business  Volume 
Change  in  Personal  Income 
Change  in  Employment 
Change  in  Population 


Change  in  Social  Control 

^esthetic  Considerations 

Changes  in  Income  and  Employ- 
ment Distribution 

Impact  on  Regional  Economic 
Stabi 1 i ty 


Change  in  Business  Volume 

Change  in  Personal  Income 

Change  in  Employment 

Change  in  Population 

Impact  on  Local  Government 
Revenues  and  Expenditures 

Impact  on  Local  Housing 

Impact  on  Local  School  Systems 

Impact  on  Local  Government 
Bond  Obi igations 

Change  in  Welfare  and 
Dependency 


Figure  1.  Resultant  preliminary  indicators. 
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GROWTH  AT  GREATER  THAN  THE  AVERAGE 
GROWTH  RATE  ^ 


AVERAGE  LINEAR  GROWTH 


Inflationary  trends  must  be  considered  in  cases  where  dollar  values 
are  used.  Otherwise,  a bias  in  favor  of  growth  would  be  developed  and 
the  resultant  trend  would  not  represent  the  true  fluctuation.  To  adjust 
for  inflation  of  the  dollar  values,  the  Consumer  Price  Index  (CPI)  was 
used  for  the  appropriate  years,  and  all  dollar  values  were  adjusted  to 
19b7  equivalents.  (Hb?  is  normally  used  as  a base  year;  since  the 
threshold  values  will  eventually  become  percentages,  the  results  are  the 
same,  regardless  of  the  base  year  used.) 

After  the  indicators  and  an  approach  were  selected,  existing  data 
sources  were  reviewed.  The  source  selected  was  the  Bureau  of  Economic 
Analysis  (BEA)  data  series  which  covers  income,  employment,  and  popu- 
lation. Figures  4 and  b indicate  the  type  of  data  available  from  this 
source . 

BEA  data  is  available  for  the  income,  employment,  and  population 
variables.  No  good  source  with  an  adequate  time  series  for  business 
volume  was  found,  so  some  indication  of  the  fluctuation  in  business 
volume  was  necessary.  The  breakdown  of  personal  income  shown  in 
Figure  4 seemed  the  most  promising.  The  "nonfarm"  category  of  total 
personal  income  was  selected  as  a measure  of  business  volume  fluctu- 
ation. This  is  based  on  the  fact  that  a reduction  in  business 
volume  would  tend  to  affect  total  personal  income  directly.  Although 
over  adjustments  could  be  made  in  a business  to  account  for  business 
slumps,  such  as  inventory  reduction,  the  income  picture  would  most 
likely  be  affected.  At  worst,  the  historical  fluctuation  exhibited 
would  be  less  than  that  found  in  a "true"  business  volume  measure. 
Therefore,  the  resultant  analysis  would  probably  be  conservative. 


Case  Studies  for  Se 1 ec ted  Regions 


Pursuing  this  avenue  of  investigation,  data  were  obtained  which 
indicate  historical  flexibility  in  relation  to  specific  economic  fac- 
tors. For  example  purposes,  selected  data  elements  are  presented  and 
analyzed  on  the  following  arbitrary  regional  areas  (some  areas  reflect 
those  recently  addressed  or  impacted  by  DOD  action); 


• Middlesex  County,  NJ 

• Lubbock  County,  TX 

• Talledega  County,  AL 

• Washington,  DC.  SMSA 

• Lexington-Bl uegrass  Army  Depot 

Bourbon  County,  KY 
Clark  County,  KY 
Fayette  County,  KY 


Madison  County,  KY 
Montgomery  County,  KY 
Scott  County,  KY 
• Fort  Monmouth,  NJ 

Monmouth  County,  NJ 
Middlesex  County,  NJ 
Ocean  County,  NJ 
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• Fort  Wol ters,  TX 

Collin  County,  TX 
Dallas  County,  TX 
Denton  County,  TX 
Ellis  County,  TX 
Eastland  County,  TX 
Erath  County,  TX 
Hood  County,  TX 


vlohnson  County.  TX 
Kaufman  County.  TX 
Palo  Pinto  County.  TX 
Parker  County.  TX 
Rockwell  County.  TX 
Stephens.  County,  TX 
Tarrent  County,  TX 


The  tentative  results  of  these  studies  are  shown  in  Tables  1 
through  lb  and  Figures  6 through  21.  Not  all  factors  are  plotted,  but 
trends  are  indicated.  Before  reviewing  the  figures,  the  following  addi- 
tional explanations  should  be  noted; 


1.  Ihe  average  yearly  rate  of  change  is  shown  as  a percentage 
based  on  the  last  year  of  record. 


2.  Ihe  maximum  fluctuations  are  also  shown  as  percentages,  which 
are  calculated  by  dividing  the  deviation  by  the  element's  value  for  the 
first  year  of  the  time  interval. 

The  calculations  used  to  produce  the  curves  are  self-explanatory. 
Dollar  values  were  adjusted,  using  Wholesale  and  Consumer  Price  Indices 
to  correct  for  inflationary  trends.  The  resulting  figures  are  1%/  dol- 
lars. Since  percentages  are  obtained  for  thresholds,  using  the  base 
year  should  not  affect  using  the  thresholds  to  evaluate  project  impact. 

The  case  studies,  although  few  in  number,  imply  two  principal  con- 
cl usions : 


1.  The  "natural"  or  historical  fluctuations  in  the  plotted 
economic  elements  indicate  that  regions  differ  both  in  cycle  and  in  mag- 
nitude ot  fluctuation.  Hence,  any  attempt  to  use  a "national" 
percentage  figure  for  a specific  community  could  be  misleading  and  would 
be  subject  to  court  challenges;  however,  using  the  data  available  for  a 
specific  region,  it  would  be  easy  to  defend  threshold  values  which  are 
region-specific. 

2.  There  are  some  problems  with  data  availability  for  a time  suf- 
ficient to  adequately  address  the  problem.  This  is  particularly  true 
for  investigating  employment  trends;  however,  a "band"  of  acceptable 
impact  levels  can  be  derived,  based  on  available  information.  This 
would  be  conservative,  in  that  the  range  would  be  smaller  than  if  the 
curves  were  allowed  to  reach  the  optimum  level  on  either  the  positive  or 
the  negative  scale.  Extending  the  curves  in  either  direction  would 
result  in  a wider  range,  and  hence  higher  absolute  thresholds. 
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Employment  Irends,  Midcllesex  C'o.,  NJ 
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Figure  6.  Deviation  in  average  yearly  growth  rate 
employment  for  Middlesex  Co..  NJ. 
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Table  2 


Personal 

Personal  Income 
($106) 


Income  Trends,  Middlesex  Co.,  NJ 


Adjusted  Change  Average  Deviation 

to  1967  Dollars  (SlO^)  Yearly  Change  From  Yearly 


Change  in  Average  Deviation 

Year  Employment  Employment  Yearly  Change  from  Average 
(x  103)  (x  103)  103)  Yearly  Change 


Table  4 

Personal  Income  Trends,  Lubbock  Co.,  TX 


Adjusted  to 

Change 

Average 

Deviation 

Year 

Personal  Income 

1967  Dollars 

($10®) 

Yearly 

From  Yearly 

Change 

Change 

1965 

446.4 

472.2 

17.10 

14.52 

2.58 

1966 

475.6 

489.3 

8.8 

-5.72 

1967 

498.1 

498.1 

12.2 

-2.32 

1968 

531 .6 

510.3 

13.8 

- .72 

1969 

575.3 

524.1 

29.05 

14.53 

1970 

643.2 

553.15 

6.18 

-8.34 

1971 

678.8 

559.33 

Figure  9.  Deviation  In  average  yearly  growth  rate  In  personal  Income 
(adjusted  to  1967  dollars),  Lubbock  Co.,  TX. 
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Table  5 


Personal  Income  Trends,  Talladega  Co.,  AL 


Adjusttd  to  Change  Average  Deviation 

Year  Personal  Income  1967  Dollars  ($10^)  Yearly  From  Yearly 

Change  Change 


1 


Table  6 

Personal  Income  Trends,  Washington,  DC,  SMSA 


Adjusted  to 

Change 

Average 

Deviation 

Year 

Personal  Income 

1967  Dollars 

($10^) 

Yearly 

From  Yearly 

Change 

Change 

1965 

9000 

9520 

531 

650.5 

-119.5 

1966 

9768 

10051 

522 

-128.5 

1967 

10573 

10573 

697 

46.5 

1968 

11743 

11270 

570 

-80.5 

1969 

13000 

11840 

740 

89.5 

1970 

14630 

12580 

593 

57.5 

1971 

15979 

13173 

1014 

363.5 

1972 

17776 

14187 

537 

-113.5 

1973 

19598 

14724 

31 
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Personal  Income  Trends  ($10“),  Lexington-Bluegrass  Army  Depot 


in  average  yearly  growth  rate  in  personal  income  (adjusted  t 
Bluegrass  Army  Depot. 


Population  Trends,  Lexington-Bluegrass  Army  Depot 


Employment  Trends,  Fort  Monmouth,  NJ 


Personal  Income  Trends,  Fort  Monmouth,  NJ 
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17.  Deviation  in  average  yearly  growth  rate  in  personal  income 
(adjusted  to  1967  dollars).  Fort  Monmouth,  NJ. 
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Figure  20.  Deviation  in  average  yearly  growth  rate  in  personal  income 
(adjusted  to  1967  dollars),  Fort  Wolters,  TX. 


Population  Trends  (10°),  Fort  Wolters,  TX 


Using  this  technique  to  gauge  economic  elasticity  or  resilience, 
threshold  values  can  be  derived  which  represent  the  maximum  percentages 
ot  fluctuation  which  have  occurred  historically.  This  would  represent 
fluctuations  which  a particular  community  has  endured  and  would  provide 
a basis  tor  comparing  an  action's  impact  to  that  fluctuation.  There- 
fore, the  arbitrary  assignment  of  the  same  absolute  thresholds  to  vary- 
ing regions  is  avoided.  No  predeterained  courses  of  action  can  be  taken 
until  oacn  region's  economy  has  been  evaluated.  A systematic  approach 
to  this  evaluation  enables  a more  defensible  conclusion. 


llefuiition  of  Acceptable  Limits 
of  Fluctuation 

As  shown  in  Figures  b through  i’l,  communities  or  regions  exhibit  a 
large  degree  of  fluctuation  in  the  indicator  variables  selected.  In 
establishing  a band  of  fluctuation  around  the  "average  growth  rate" 
variable,  and  using  that  band  to  screen  probable  impacts,  it  seems  that 
some  degree  of  conservatism  is  needed.  The  band  could  bo  made  smaller 
by  selecting  some  arbitrary  percentage  of  the  maximum  fluctuation-- for 
example,  bO  percent.  This  methodology,  although  arbitrary,  is  very  sim- 
ilar to  the  traditional  engineering  concept  that  potential  threat  to 
human  life  is  often  the  basis  for  choosing  a factor  of  safety  for 
bridges,  dams,  etc.  A similar  weighting  system  can  be  devised  for  the 
KTV  concept,  based  on  the  potential  impact  of  a project  on  individuals. 

In  relation  to  one  another,  the  severity  of  potential  impact 
increases  in  the  following  order:  Total  business  volume,  total  personal 
income,  total  employment,  and  total  population.  Business  volume  impacts 
can  be  absorbed  by  manipulation  of  other  factors,  such  as  inventory,  new 
equipment,  etc.  Impacts  on  individual  workers  or  proprietors  are  nei- 
ther assured  nor  immediate.  Changes  in  employment  and  income,  however, 
are  imnediate  problems,  with  individuals  either  being  impacted  through 
less  work  per  pay  period,  or  no  work  at  all.  This  impact  usually  is 
accompanied  by  a corresponding  fluctuation  in  personal  income,  which 
also  directly  impacts  individuals.  Population,  as  an  indicator  of 
potentially  controversial  impacts  in  other  areas,  is  extremely  important 
and  should  be  strenuously  weighted  to  reflect  this  importance. 

Keeping  these  relative  weightings  in  mind,  the  scheme  shown  in 
Table  17  was  developed. 
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Table  17 


Allowable  RTV  in  Percentages  of  Maximum  Historical 
Deviation  in  Average  Yearly  Growth  Rate 


Increase* 

Decrease* 

Change 

i n 

Total  Business  Volume 

100% 

75% 

Change 

in 

Personal  Income 

100% 

67% 

Change 

in 

Total  Employment 

100% 

67% 

Change 

in 

Population 

100% 

50% 

rate.  The  average  yearly  growth  rate  is  obtained  from  analysis  of 
data  for  the  past  10  years.  In  cases  where  data  are  not  available 
for  the  past  10  years,  a minimum  of  5 years  is  needed. 


These 
maximum  pos 
because  of 
of  damaging 
cept  is  bei 
reductions 
the  effect 


percentage  allowances  are  arbitrary  but  sensible.  The 
itive  historical  fluctuation  is  allowed  without  reduction 
the  positive  connotations  of  economic  growth.  Although  cases 
economic  growth  have  been  cited,  and  the  "zero-growth"  con- 
ng  accepted  by  many  local  planning  groups,  the  effects  of 
and  closures  are  much  more  controversial.  Figure  22  shows 
of  these  weightings  on  the  general  concept. 
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Figure  22.  The  weighted  RTV  concept. 


Cumulative  RTV  Weightinc 


The  singular  evaluation  of  RTV  parameters,  although  beneficial  to 
the  decision-making  process,  requires  one  additional  evaluation  factor. 
NEPA's  emphasis  on  the  consideration  of  cumulative  impacts  seems  to  sup- 
port a similar  consideration  of  the  RTV  factors.  Although  the  absolute 
thresholds  of  the  four  principal  factors  (business  volume,  income, 
employment,  and  population)  may  not  be  surpassed,  the  effect  of  cumu- 
lative proximity  to  the  thresholds  may  indicate  a problem. 


To  account  for  this  phenomenon,  a weighting  scheme  is  recommended 
to  insure  that  in  all  factors  cumulatively,  the  threshold  is  not  being 
approached.  As  shown  for  a hypothetical  case  in  Table  18,  the  "border- 
line" case  can  be  reevaluated  by  using  this  technique.  Taking  each 
factor  separately,  significance  is  not  implied  in  the  table;  however, 
encroachment  on  the  threshold  is  obvious.  The  technique  builds  an  addi- 
tional safeguard  into  the  RTV  analysis.  If  the  cumulative  ratio  of 
impact  to  threshold  exceeds  3,  significance  is  implied.  For  example. 
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this  case  would  represent  a cumulative  significance  of 

^ ^ ^ 17^  ^ ^ ^ ^ -83  = 3.62 

Since  3.62  > 3.U,  the  project  would  be  considered  important  enough  to 
warrant  further  study. 


Table  18 

A Hypothetical  Regional  Analysis  of  Significance 


Factor 

%Change 

Historical 

Allowance 

Criteria 

2 Change 
Thresholds 

Predicted* 

Signi  ficance? 
Yes  No 

(+) 

( + ) 

{ + ) 

n — 

Business  Volume 

3.2 

-1.6 

100% 

75% 

3.2 

-1.20 

— 

-1.15 

Personal  Income 

2.6 

- .8 

100% 

67% 

2.6 

- .53 

- ,46 

Total  Employment 

4.2 

- .75 

100% 

67% 

4.2 

- .50 

- .48 

Population 

5.0 

-2.4 

100% 

50% 

5.0 

-1.2 

-1.0 

‘These  percentages  represent  deviations  from  average  yearly  growth  rate.  The  average  yearly  growth 
rate  is  obtained  by  analyzing  data  for  the  past  10  years.  In  cases  where  data  are  not  available 
for  the  past  10  years,  a minimum  of  data  for  S years  is  needed. 
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4 CASE  STUDY  EVALUATION  OF  PERCENTAGE 
REDUCTION  AND  THE  RTV  TECHNIQUE 


CERL  is  developing  an  economic  impact  prediction  methodology  ’ ’ 
(EIFS)  for  use  by  DOD  elements  in  complying  with  NEPA.  Although  this 
technique  is  still  under  development,  it  represents  a method  of  quickly 
obtaining  a great  deal  of  background  economic  information;  the  estimated 
resultant  magnitudes  of  change  provided  by  this  technique  are  reason- 
able; however,  it  is  well  recognized  that  the  technique  tends  to 
slightly  overstate  impacts.  (An  overstatement  merely  acts  as  a safety 
factor  by  insuring  that  identified  "worst  case"  impacts  are  considered 
early  in  the  Environmental  Impact  Analysis/Statement.)  As  development 
continues,  the  accuracy  of  predictions  should  improve.  For  this  study, 
several  regions  were  evaluated  using  the  current  CERL  methodology. 

EIFS  was  queried  for  eight  DOD  installations  and  percentage  reduc- 
tions in  respective  military  and  civilian  personnel.  Table  19  lists  the 
selected  installations  and  percentage  reductions  investigated. 


Table  19 

Infornation  Used  to  Colciilote  Input  Data 
to  the  EIFS  Model 

Instal lation 

1.  Fort  Hu«chuc« 

2.  Fort  Ord 

3.  Fort  Gordon 

4.  Fort  Caapbol I 

5.  Fort  PoU 

6.  Fort  Devons 

7.  Fort  Moraiouth 

8.  Fort  Lewis 

*S<te  obuined  through 'pKone  TnquTry 


Existing  Manpower* 
(Militarv/CWiHan) 

5791/5413 

16.278/2455 

16.166/4247 

22.304/4207 

11.671/2727 

5245/1500 

1045/6327 

23.000/3000 


5 

R.  D.  Webster,  et  al.,  DpvpI opment  of  the  Env' rormontal  Tpohn'ool 
^ Information  Syetem,  Interim  Report  E-52/ADAUU9668  (CERL,  April  197b). 
R.  D.  Webster,  et  al.,  Tho  Eoonomio  Impart  Fororaet  System  Drorri ptinn 
and  Uper  Inatrurtione,  Technical  Report  N-2/ADAU27139  (CERL,  June 
j 1976). 

R.  D.  Webster,  et  al.,  Deved opment  of  the  Eronomio  Impart  Foreraet 
Syptem  (EIFS)  - The  Multiol ier  Appertp,  Draft  Technical  Report  (CERL). 
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Multi-county  regions  were  defined  around  the  selected  installations 
as  follows: 


• Fort  Huachuca,  AZ 

Pima  County,  AZ 
Santa  Cruz  County,  AZ 
Cochise  County,  AZ 

• Fort  Ord,  CA 

Monterey  County,  CA 

• Fort  Gordon,  6A 

Richmond  County,  GA 
Columbia  County,  GA 
Jefferson  County,  GA 
Aiken  County,  SC 

• Fort  Campbel 1 , KY 

Montgomery  County,  TN 
Stewart  County,  TN 
Christian  County,  KY 


• Fort  Polk,  LA 

Verna  County,  LA 
Beauregard  County,  LA 
Calcasieu  County,  LA 
Rapides  County,  AL 

• Fort  Devens,  MA 

Middlesex  County,  MA 
Worcester  County,  MA 
Suffolk  County,  MA 
Hillsborough  County,  NH 

• Fort  Monmouth,  NJ 

Monmouth  County,  NJ 
Ocean  County,  NJ 

• Fort  Lewis,  WA 

Pierce  County,  WA 


Trigg  County,  KY  Thurston  County,  WA 

Although  the  actual  technique  for  regional  definition  is  under  study  by 
CERL  and  other  organizations,  the  regional  definitions  identified  by  the 
DA  Comptroller*  were  used  for  this  study* 

Percentage  reductions  were  calculated  from  Table  19  and  used  as 
inputs  to  EIFS.  No  change  in  local  expenditures  for  goods  and  services 
was  included  in  the  analysis.  Therefore,  the  resultant  model  inquiries 
represent  only  personnel  changes.  Table  20  summarizes  the  results  of 
the  model  inquiries  and  indicates  the  range  at  which  the  thresholds  were 


Economic  Multipliers  for  Army  Base  Realignment  Studies,  OCA-R-33 
(Directorate  of  Cost  Analysis,  Office  of  the  Comptroller  of  the  Army, 
July  1976). 
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theoretically  violated.  Since  the  EIFS  model  prediction  of  the  popu- 
lation variable  is  not  yet  implemented,  only  three  variables  are  shown. 

The  results  of  the  model  inquiry  and  evaluation  indicate  that  for 
the  regions  selected,  very  few  of  the  results  would  have  been  inter- 
preted as  significant  until  employment  was  sizably  reduced  at  the 
installations.  The  wide  variability  in  results  indicates  the  degree  of 
difference  between  various  DOD-dependent  communities.  The  fluctuation 
patterns  of  the  economy,  volume  of  activity,  and  size  of  the  original 
change  all  have  some  bearing  on  the  importance  of  the  impact.  As  shown 
for  Fort  Devens,  MA,  the  impact  of  full  closure  would  not  be  singled  out 
as  a significant  impact  using  this  technique.  In  the  case  of  Fort  Mon- 
mouth, NJ,  however,  the  thresholds  are  violated  at  a very  low  level  of 
reduction.  In  the  case  of  Fort  Devens,  the  high  values  are  caused  by 
the  large  degree  of  fluctuation  and  a very  large  local  economy.  In  the 
case  of  Fort  Monmouth,  the  economy  is  smaller,  while  the  historical 
levels  of  fluctuation  remain  the  same. 

Although  a small  number  of  installations  were  analyzed,  the  range 
shown  in  Table  20  indicates  that  in  many  cases,  this  technique  will 
allow  relatively  large  shifts  in  DOD  personnel  before  the  RTV  criteria 
are  violated;  however,  this  conclusion  is  valid  only  for  those  economies 
which  are  either  quite  large  or  have  high  natural  fluctuations  of 
economic  activity,  and  cannot  be  applied  to  all  actions  in  general.  It 
is  fairly  clear,  however,  that  a system  of  this  type  would  no',  be  over’.y 
restrictive  on  DOD  actions. 


Table  20 

Summary  Results  of  Model  Inquiries 


Element  Base  No.  Percentage  Reduction  Producing 


1 

2 

3 

Significant  Impact* 

4 5 6 

7 

8 

Business  Volume 

22 

38 

59 

22 

47 

293 

25 

44 

Total  Personal  Income 

22 

29 

39 

22 

30 

197 

6 

26 

Total  Employment 

12 

12 

31 

20 

27 

156 

8 

23 

*For  example,  the  upper  limit  for  manpower  reductions  at  Base  3 was  59 
percent  using  business  volume  as  an  indicator,  39  percent  using  total 
personal  income,  and  31  percent  using  total  employment.  It  should  be 
noted  that  these  figures  are  based  on  salary  and  manpower  reductions 
only.  No  reductions  in  local  procurements  were  considered. 
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5 CONCLUSIONS 


The  rational  threshold  value  technique  can  be  used  to  determine  the 
significance  of  economic  and  related  social  impacts  which  might  result 
from  Army  military  activities.  The  socio-economic  elements  necessary 
for  developing  RTV  techniques  are  changes  in  business  volume,  personal 
income,  and  employment;  impact  on  local  government  revenues  and 
expenditures;  changes  in  income  and  employment  distribution;  impacts  on 
local  housing,  regional  economic  stability,  local  school  systems,  and 
local  government  bond  obligations;  changes  in  population,  welfare  and 
dependence,  and  social  control;  and  aesthetic  considerations. 

To  insure  the  efficiency  of  the  RTV,  the  significance  and  deri- 
vation of  RTVs  were  assessed  on  the  basis  of  three  considerations:  pre- 
dictive capability  of  existing  forecasting  techniques;  availability  of 
data  to  adequately  address  the  identified  problem;  and  relative  cost  of 
effective  implementation.  Using  the  elements  selected  by  these  assess- 
ment methods,  several  hypothetical  case  studies  were  investigated  to 
ascertain  the  practicality  and  usefulness  of  the  technique.  Results  of 
these  studies  indicate  that  the  RTV  technique  can  be  used  as  a screening 
device  to  establish  the  significance  of  economic  and  related  social 
impacts  resulting  from  Army  military  activities. 
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